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NOTICES 


ENVIRONMENTAL  PROTECTION 
AGENCY 

[FRL-687-8;  OPP-30000/10] 

PESTICIDE  PROGRAMS 

Notice  of  Rebuttable  Presumption  Against 
Registration  and  Continued  R^istration 
of  Pesticide  Products  Containing  Lin¬ 
dane 

The  Deputy  Assistant  Administrator. 
Office  of  Pesticide  Programs.  Environ¬ 
mental  Protection  Agency  (EPA).  has 
determined  that  a  rebuttable  presump¬ 
tion  exists  against  registration  and  con¬ 
tinued  registration  of  all  pesticide  prod¬ 
ucts  containing  lindane.^  * 

I.  Regulatory  Provisions 

A.  General.  EPA  promulgated  regula¬ 
tions  (40  CPR  Part  162)  for  the  registra¬ 
tion.  reregistration,  and  classification  of 
pesticides  on  July  3.  1975  (40  PR  28242) . 
Section  162.11  of  the  regulations  pro¬ 
vides  that  a  rebuttable  presumption 
against  registration  shall  arise  if  it  is 
determined  that  a  pesticide  meets  or  ex¬ 
ceeds  any  of  the  criteria  for  risk  set 
forth  in  S  162.11(a) (3).  If  it  is. deter¬ 
mined  that  such  a  persumption  against 
continued  registration  of  a  pesticide  has 
arisen,  the  regulations  require  that  the 
registrant  be  notified  by  certified  mail 
and  that  the  registrant  be  provided  with 
an  opportunity  to  submit  evidence  in  re¬ 
buttal  of  the  presumption.  In  addition, 
the  Agency  has  determined  that  the  pub¬ 
lic  should  be  provided  with  notice  of  the 
presiunption  in  order  to  solicit  com¬ 
ments  from  interested  parties  and  obtain 
any  additional  information  relevant  to 
the  presumption. 

A  notice  of  rebuttable  presumption 
against  registration  or  continued  regis¬ 
tration  of  a  pesticide  is  not  to  be  confused 
with  a  notice  of  intent  to  cancel  the  reg¬ 
istration  of  a  pesticide,  and  may  or  may 
not  lead  to  cancellation.  Tfiie  notice  of 
rebuttable  presumption  is  issued  when 
the  evidence  related  to  risk  meets  the 
Agency’s  criteria.  The  notice  of  intent  to 
cancel  is  issued  only  after  the  risks  and 
benefits  of  a  pesticide  are  carefully  con¬ 
sidered  and  it  is  determined  that  the  pes- 


^  Lindane  Is  the  commercial  designation  for 
pesticide  products  which  contain  at  least 
99%  of  the  gamma  isomer  of  benzene  heza- 
chlorlde  (BHC) .  Pesticide  products  which  are 
designated  as  BHC  are  mixtures  of  the  alpha, 
beta,  gamma  and  delata  Isomers  of  BHC, 
and  may  contain  from  approximately  11- 
18%  gamma  Isomer  (technical  BHC)  to  40- 
45%  gamma  Isomer  (fortified  BHC).  BHC 
is  the  subject  of  a  rebuttable  presumption 
against  registration  published  in  the  Fedexal 
Register  on  October  19.  1976  (41  FR  46024) . 

*A  position  document  prepared  by  the 
Agency  working  group  on  lindane  is  available 
for  public  inspection  in  the  Office  of  Special 
Pesticide  Review  (WH-566),  Office  of  Pesti¬ 
cide  Programs,  Environmental  Protection 
Agency,  East  Tower,  Room  447,  401  M  Street, 
S.W.,  Washington.  D.C.  20460.  This  position 
document  contains  an  appendix  of  refer¬ 
ences,  background  information,  and  other 
material  pertinent  to  the  issuance  of  this 
notice  of  rebuttable  presumption.  The  sup¬ 
porting  materials  contained  in  the  position 
document  are  referenced  in  this  notice  where 
appropriate. 


ticide  may  generally  cause  unreasonable 
adverse  effects  to  the  environment. 

Accordingly,  all  registrants  and  appli¬ 
cants  for  registration  are  invited  pursu¬ 
ant  to  40  (TFR  162.11(a)(4)  to  submit 
evidence  in  rebuttal  of  the  presumptions 
listed  in  Part  n  and,  in  the  case  of  on¬ 
cogenicity,  to  submit  information  which 
relates  to  the  assessmait  of  oncogenic 
risks  as  set  forth  in  the  Interim  Proce¬ 
dures  and  Guidelines  for  Health  Risk  and 
Economic  Impact  Assessment  of  Sus¬ 
pected  Carcinogens  (May  25, 1976;  41  PR 
21402) .  Registrants  and  other  interested 
parties  may  submit  data  on  benefits 
which  they  believe  would  justify  registra¬ 
tion  or  continued  registration  in  the 
ev«it  that  the  Agency  determines  that 
the  risk  presumptions  have  not  been 
completely  rebutted.  In  addition,  any 
registrant  may  petition  the  Agency  to 
voluntarily  cancel  any  current  registra¬ 
tion  piusuant  to  Section  6(a)  (1)  of 
PIPRA. 

This  notice  of  rebuttable  presumption 
against  lindane  also  describe  scsientific 
studies  which  suggest  tiiat  lindane  may 
adversely  affect  avian  wildlife,  and  in¬ 
cludes  a  summary  of  medical  case  reports 
which  indicate  that  lindane  may  produce 
hemotoxic  effects  in  humans.  The  Agency 
is  soliciting  information  and  comment  on 
these  questions  and  is  requiring  each  reg¬ 
istrant  to  provide  data  relating  to  der¬ 
mal  and  inhalation  toxicity,  but  it  is  not 
now  presuming  against  lindane  on  these 
bases. 

B.  Rebuttal  criteria.  Section  162.11(a) 
(4)  provides  that  a  registrant  seeking 
continued  registration  may  rebut  the 
presumption  by  sustaining  the  burden  of 
proving: 

(1)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  acute  toxicity 
criteria  of  i  162.11(a)  (3)  (i)  or  pursuant 
to  the  lack  of  emerg^cy  treatmoit  cri¬ 
teria  of  S  162.11(a)(3)  (ill) .  “that  when 
considered  with  the  formulation,  pack¬ 
aging,  method  of  use,  and  propos^  re¬ 
strictions  on  and  directions  for  use  and 
widespread  and  commonly  recognized 
practices  of  use,  the  anticipated  exposure 
to  an  applicator  or  user  and  to  local,  re¬ 
gional  or  national  populaticms  of  non¬ 
target  organisms  is  not  likdy  to  result  in 
any  significant  acute  adverse  effects’’; 

(2)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  chronic  toxicity 
critKia  of  $  162.11  (a)  (3)  (ii) .  “that  when 
considered  with  proposed  restrictions  on 
use  and  widespread  and  commonly  rec¬ 
ognized  practices  of  use,  the  pesticide  will 
not  concentrate,  persist  or  accrue  to 
levels  in  man  or  the  enviranment  likely 
to  result  in  any  significant  chronic  ad¬ 
verse  effects’’;  or 

(3)  In  either  case,  that  “the  deter¬ 
mination  by  the  Agency  that  the  pesti¬ 
cide  meets  or  exceeds  any  of  the  criteria 
for  risk  was  in  error.” 

C.  Benefits  information,  m  addition 
to  sulnnitting  evidence  to  rebut  the  pre¬ 
sumption  of  risk,  §  162.11(a)  (5)  (ill) 
proA^es  that  a  registrant  “may  submit 
evidence  as  to  whether  the  economic, 
social  and  environmental  benefits  of  the 
use  of  the  pesticide  subject  to  the  pre¬ 
sumption  outweigh  the  risk  of  use.”  If 
the  risk  presiunptions  are  not  rebutted. 


the  benefit  evidence  submitted  by  the 
registrant*  and  any  preliminary  EPA 
staff  recomemndations  may  be  considered 
by  the  Administrator  in  determining  the 
appropriate  regulatory  action.  I^jecifi- 
cally,  §  162.11(a)  (5)  (iii)  provides  that  if 
the  “bwiefits  appear  to  outweigh  risks,” 
the  Administrator  may  issue  a  notice  of 
int«it  to  h(^d  a  hearing  pursuant  to 
Section  6(b)  (2)  of  FIFRA  rather  tiian 
a  notice  of  intent  to  cancel  or  deny 
registration  pursuant  to  Section  6(b)(1) 
of  FimA.  Alternatively,  if  the  “benefits 
do  not  appear  to  outweigh  the  risks,  the 
Administrator  shall  issue  a  notice  pmr- 
suant  to  Section  3(c)(6)  or  Section  6 
(b)  (1)  (rf  the  Act,  as  appre^riate.”  More¬ 
over,  if  at  any  time  the  Administrator 
determines  that  a  pesticide  poses  an  “im¬ 
minent  hazard”  to  humans  or  the  envi¬ 
ronment,  a  notice  of  suspenslcm  may  be 
issued  piu-suant  to  Sectiem  6(c)  of  the 
Act. 

n.  Presumptions 

40  CFR  162.11(a)(3)  provides  that  a 
rebuttable  presumption  shall  arise  if  a 
pesticide’s  ingredi^t(s) .  metab(dite(s) 
or  degradation  product (s)  meet  or  ex¬ 
ceed  (i)  acute  toxicity  risk  criteria  relat¬ 
ing  to  hazards  to  humans,  domestic  ani¬ 
mals  or  wildlife,  or  (ii)  chronic  toxicity 
risk  criteria  relating  to  oncogenic,  muta¬ 
genic.  and  delayed  toxic  effects  in  man 
and/or  test  animals,  or  relating  to  pt^u- 
lation  reductions  in  nontarget  organisms 
or  fatality  to  members  of  endangered 
species. 

Pesticide  products  containing  lindane 
meet  or  exceed  the  chronic  risk  criteria 
relating  to  oncogenic  and  delayed  toxic 
effects  set  forth  in  40  C?FR  162.11(a) 
(3)  (ii)  (A)  and  (B),  and  the  acute  toxic¬ 
ity  risk  criterion  relating  to  hazards  to 
aquatic  wildlife  set  forth  in  40  CFR  162.- 
11(a)  (3)  (i)  (B)(3). 

A,  Chronic  toxicity.  (1)  Oncogenic  ef¬ 
fects  in  test  animals. — 40  CFR  162.11(a) 
(3)  (ii)  (A)  provides,  “A  rebuttable  pre¬ 
sumption  shall  arise  if  a  pesticide’s  in- 


*  Registrants  oi  othM*  Interested  persons 
who  desire  to  submit  benefit  information 
should  consider  submitting  Information  on 
the  following  subjects,  cUong  with  any  other 
relevant  Information  they  desire  to  submit. 

1.  Identification  of  the  major  uses  oi  the 
pesticide.  Including  estimated  quantities  used 
by  crop  or  other  appllcatimi. 

2.  Identification  of  the  minor  uses  of  the 
pesticide,  Including  estimated  quantities 
used  by  category  such  as  lawn  and  garden 
uses  and  household  uses. 

3.  Identification  of  registered  altwnatlve 
products  for  the  uses  set  forth  in  (1)  and 
(2)  above,  including  an  estimate  of  their 
avalLahility. 

4.  Determination  of  the  change  in  costs 

to  the  user  of  providing  equivalent  pesticide 
treatment  with  any  available  substitute 
products.  r 

6.  Assessment  of  regulation  Impact  upon 
user  productivity  (e.g..  yield  per  acre  and/or 
total  output)  from  using  available  substi¬ 
tute  pesticides  or  from  using  no  other  pesti¬ 
cide. 

6.  If  the  Impacts  upon  either  user  costs 
or  productivity  are  significant,  a  qualitative 
assessment  of  the  regulation’s  Impact  on 
production  of  major  agricultural  commodi¬ 
ties  and  retail  food  prices  of  such  commod- 
Ities. 
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gredient(s)  •  *  •  [llnduces  oncogenic  ef¬ 
fects  in  experimental  mammalian  species 
or  in  man  as  a  result  of  oral,  inhalation 
or  dermal  exposure  *  •  As  a  further 
clarification  of  this  provision,  the  pre¬ 
amble  to  the  Interim  Guidelines  states 
that  “a  substance  will  be  considered  a 
presumptive  cancer  risk  when  it  causes  a 
statistically  significsuit  excess  incidence 
of  benign  or  malignant  tumors  in  hu¬ 
mans  or  animals.”  It  is  emphasized  that 
at  the  time  of  Issuing  this  notice  of  re¬ 
buttable  presumption,  the  Agency  has 
not  completely  assessed  the  carcinogenic 
risks  associate  with  the  uses  of  lindane. 
The  primary  fiinction  of  this  notice  is  to 
solicit  information  which  refutes  the  evi¬ 
dence,  adds  to  the  evidence,  or  otherwise 
contributes  to  the  Agency’s  assessment 
of  risks. 

At  the  time  of  issuing  this  notice  the 
Agency  is  aware  of  six  subacute  studies 
(duration  of  exposure  to  a  p^ticide  is 
less  than  one-half  the  normal  lifespan  of 
the  organism)  and  four  long-term 
chronic  feeding  studies  assessing  onco¬ 
genic  effects  of  gamma-BMC*  in  mice 
and  rats.  Three  studies  report  that  lin¬ 
dane  feeding  induces  benign  tumors  and 
one  of  these  sttidies  also  describes  metas¬ 
tatic  invasion  of  the  lungs  from  some 
tumors.  Seven  studies  report  that  lindane 
feeding  did  not  induce  oncogenic  changes. 
In  a  1973  report,  the  International 
Agency  for  Research  on  Cancer  (lARC) 
Working  Group  on  the  E^raluation  of 
the  Carcinogenic  Risk  of  Chemicals  to 
Man  reviewed  these  studies  and  con- 
cludid  that  gamma-BHC  was  carcino¬ 
genic  in  mice  because  it  produced  liver 
cell  tumors  following  oral  administra¬ 
tion  (lARC/WHO  (1974),  Some  Organo- 
chlorine  Pesticides.  lARC  Monographs 
on  the  Evaluation  of  Carcinogenic  Risk 
of  Chemicals  to  Man,  Vol.  5,  p.  63) .  This 
group  also  concluded  that  the  available 
feeding  studies  in  rats  were  inconclusive 
either  because  dosages  or  survival  rates 
were  low,  or  because  the  published  re¬ 
ports  did  not  include  sufficient  informa¬ 
tion. 

(a)  Studies  reporting  that  Gamma- 
BHC  induced  Oncogenic  changes  in 
rodents.  Goto  et  al.  fed  5  week  old  male 
mice  (strain  ICR-JC7L)  300  or  600  ppm 
gamma-BHC  for  26  weeks  (Chemosphere 
1(6):  279,  1972).  Liver  tumors  were  ob¬ 
served  in  50%  (5/10)  of  the  animals 
ingesting  600  ppm  gamma-BHC.  Histo¬ 
logically,  the  nodules  were  classified  as 
benign  hepatomas.  None  the  control 
animals  bore  tumors.  The  Investigators 
found  no  metastases  to  lymph  nodes  or 
other  internal  organs.  Other  changes  as¬ 
sociated  with  gamma-BHC  feeding  were 
a  twofold  increase  in  Uie  ratio  of  liver 
weight  to  body  weight  in  the  600  ppm 
group.  Also,  five  animals  (25% )  ingesting 
600  ppm  gamma-BHC  died  early  in  the 
study.  There  was  no  microscopic  or 
macroscopic  indication  of  tumor  develop¬ 
ment  and  no  increase  in  the  liver  to  body 


*  Lindane  la  at  least  90%  gamma-BHC  la 
used  In  most  sdentlflc  reports,  tbat  term  la 
used  In  referring  to  those  r^Mrta  In  this 
notice. 


weight  ratio  for  the  animals  ingesting 
300  iHun  gamma-BHC. 

Hanada  et  al.  treated  6-week-old  male 
and  female  mice  (strain  dd)  with  100, 
300,  or  600  ppm  gamma-BHC  for  32 
weeks:  the  animals  were  then  main¬ 
tained  on  a  basal  diet  for  6  weeks  and 
sacrificed  38  weeks  after  feeding  started 
(Gann  64(5)  :511.  1973).  Tumors  were 
found  in  4  of  7  females  and  in  3  of  4 
males  ingesting  600  ppm  gamma-BHC 
for  a  combined  rate  of  64%  (7  of  11). 
None  of  the  control  animals  (0  of  29) 
nor  animals  ingesting  100  ppm  (0  of  18) 
or  300  ppm  (0  of  16)  gamma-BHC  bore 
tumors.  Doses  of  300  ppm  gamma-BHC 
produced  atsnsical  proliferation  of  liver 
cells. 

Thorpe  and  Walker  fed  four-week-old 
male  and  female  mice  (strain  CT*!)  400 
ppm  gamma-BHC  for  52  to  110  weeks 
(Fd.  Cosmet.  Toxicol.  11:433,  1973). 
They  reported  a  statistically  significant 
increase  in  the  incidence  of  hepatic  tu¬ 
mors  ELS  well  as  metastases  to  the  lung 
in  the  gamma-BHC-fed  animals  relative 
to  the  controls:  96%  of  the  males  had 
hepatic  tumors  including  11%  metas- 
teses  and  95%  of  the  females  had  hepatic 
tumors  without  metastases.  Hepatic  tu¬ 
mors  were  found  in  24%  of  the  control 
animals,  but  no  metastases  were  ob¬ 
served  in  this  group.®  Other  observations 
included  toxic  effects  leading  to  death 
during  the  first  three  months  of  lindane¬ 
feeding  for  approximately  15%  of  the 
animals.  FurUier,  for  the  entire  110- 
week  experimental  period,  there  was  a 
90%  total  fatality  record  for  gamma- 
BHC-fed  animals  as  compared  to  68% 
for  the  c(mtrol  group. 

(b)  Studies  reporting  no  observed  On¬ 
cogenic  effects. — (i)  Mouse  studies.  Nag¬ 
asaki  et  al.  fed  20  male  mice  (strain  dd) 
100,  250,  or  500  ppm  gamma-BHC  for 
24  weeks  (Gann  63:393,  1972),  and  Ito 
et  al.  fed  male  mice  (strain  dd)  100,  250, 
or  500  ppm  gamma-BHC  for  24  weeks 
(J.  NaU.  Cancer  Inst.  51:817, 1973) .  None 
of  the  control  or  experimental  animals 
developed  tumors  in  either  of  these 
studies. 

Herbst  et  al.  fed  NMRI  mice  12.5,  25, 
or  50  ppm  gamma-BHC  for  80  weeks 
(Toxicology’4:91,  1975).  The  authors  re¬ 
ported  benign  hepatomas  in  5  of  195 
control  animals  and  in  4  of  292  lindane- 
fed  animals.  Gamma-BHC  feeding  alone 


“  In  this  study  primary  tumors  were  found 
at  extrahepatlc  sites,  primarily  Itmg  and 
lymphatic  tissue.  In  82%  of  the  control  ani¬ 
mals.  Sher'a  compilation  and  analirsls  of  CFl 
mouse  tumor  data  from  several  different 
studies  shows  that  this  strain  has  a  high 
spontaneous  tumor  rate  at  extrahepatlc 
sites  (Tox.  AppL  Pharm.  30:337,  1974).  The 
Sber  compilation  shows  that  In  four  different 
studies  approximately  75%  of  the  spontane¬ 
ously  forming  tumors  were  found  In  tissues 
other  than  liver  and  that  spontaneously 
forming  liver  tumors  were  found  In  approxi¬ 
mately  25%  of  the  animals.  The  ThoriM  and 
Walker  data  are  consistent  with  these  data 
showlrg  that  the  CFl  strain  has  a  spontane¬ 
ous  tumor  rate  at  extrahepatlc  sites  approxi¬ 
mately  three  times  greater  than  the  rate  In 
the  Uver. 


or  in.  combination  with  polychlorinated 
biphenyls  (PCB)  had  no  oncogeiiic  ef¬ 
fect  in  male  mice  (strain  dd)  ingesting 
these  .compounds  for  24  weeks  (J.  NaU. 
Cancer  Inst.  51:1637, 1973). 

(ii)  Rat  studies.  Several  studies  report 
that  lindane  feeding  did  not  cause  on¬ 
cogenic  changes.  In  a  lifetime  feeding 
study  Fitzhugh  et  al.  fed  Wistar  rats  5 
to  1600  ppm  lindane  for  approximately 
two  years  (J.  Pharmacol.  Exp.  Ther. 
100:59,  1950).  At  doses  of  5  to  400  ppm 
no  macroscopic  or  microscopic  changes 
were  reported  in  Uie  tissues  examined; 
the  organs  of  stmie  experimental  animals 
were  not  examined  microscopically.  At 
800  and  1600  ppm  toxic  effects  reduced 
the  lifespian  of  some  animals  and  for  the 
survivors  led  to  two-fold  increases  in 
liver  weight  and  “slight”  or  “moderate” 
liver  damage  such  as  enlarged  liver  cells, 
fatty  degeneration,  and  necrosis.  In 
Tnihaut’s  lifetime  study,  rats  Ingesting 
25,  50  or  100  ppm  gamma-BHC  for  two 
years  showed  no  significant  increase  in 
tumor  incidence  relaUve  to  the  controls. 
(Truhaut  1954,  cited  in  FAO/WHO.  1967. 
Evaluation  of  some  pesticide  residues  in 
food). 

Ito  et  al.  fed  male  Wistar  rats  500  ppm 
gamma-BHC  for  24  or  48  weeks  ( J.  NaU. 
Cancer  Inst.  54:801,  1975).  Liver  cell 
hypertrophy  was  observed  after  48  weeks 
but  no  tumors  were  found  in  the  BHC-fed 
animals.  Ortega  et  al.  fed  Sherman  rats 
50  or  100  ppm  lindane  for  40  weeks.  Liver 
cell  h3rpertrophy  was  reported  for  some 
animals,  but  no  tumors  were  found 
(AM.A.  Arch.  Path.  64:614,  1957).* 

(2)  Reproductive  and  Fetotoxic  effects 
in  mammalian  species.  40  CFR  162.11(a) 
(3)  (ii)  (B)  provides  that  “a  rebuttable 
presumption  shall  arise  if  a  pesticide’s  in¬ 
gredient  •  •  •  [plroduces  any  other 
chronic  or  delayed  toxic  effect  in  test 
animals  at  any  dosage  up  to  a  level,  as 
determined  by  the  Administrator,  which 


'Another  bloassay  study  on  the  oncognlc 
effects  of  lindane  has  been  performed  by  the 
National  Cancer  Institute  (“NCI”)  as  part 
of  Its  Blonetics-II  program  for  the  evalua¬ 
tion  of  compounds  suspected  of  carcinogenic 
activity.  This  study  was  commenced  in  Sep¬ 
tember,  1971,  and  the  last  animals  were  sacri¬ 
ficed  In  October,  1973.  NCI  has  not  yet  Issued 
a  final  report  with  respect  to  this  study.  How¬ 
ever,  preliminary  data  was  submitted  to  EPA 
concerning  this  study,  bearing  the  notation 
“Incomplete — not  verified.”  This  preliminary 
data  reflects,  among  other  things,  pathologi¬ 
cal  diagnoses  of  tissue  sections  taken  from 
the  animals  In  the  studies  and  some  statis¬ 
tical  analyses  of  the  results.  Because  of  the 
existence  of  completed  studies  which  pro¬ 
vided  a  sufficient  basis  for  presuming  against 
the  registrations  of  lindane  products  on  the 
basis  of  oncogenic  effect,  the  preliminary  re¬ 
sults  of  the  NCI  study  were  not  submitted 
for  formal  comment  by  either  CED  or  CAO, 
and  are  not  a  basis  for  Issuance  of  a  rebut¬ 
table  presumption  against  registration  In  this 
Instance.  However,  EPA  Is  Interested  In  re¬ 
ceiving  comments  from  registrants  or  other 
Interested  persons  concerning  the  signifi¬ 
cance  which  shotild  be  accorded  to  the  pre¬ 
liminary  data  which  have  been  received  with 
respect  to  this  NCI  study.  For  this  reason, 
the  preliminary  data  are  attached  to  the 
Position  Document. 
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is  substantially  higher  than  that  to  which 
humans  can  reasonably  be  anticipated  to 
be  exposed,  taking  into  account  ample 
margins  of  safety.”  This  section  reflects 
concern  that  chronic  exposure  to  chemi¬ 
cals  may  result  in  injury  to  the  reproduc¬ 
tive  system  and/or  the  fetus  and  provides 
that  a  rebuttable  presumption  shall  arise 
if  chronic  exposure  in  test  animals  pro¬ 
duces  such  results. 

Several  studies  report  that  exposure 
to  lindane  prior  to  or  during  mammalian 
gestation  produces  embryotoxic  or  feto- 
toxic  effects  in  test  animals.  These  ef¬ 
fects  include  reductions  in  the  size  of 
offspring,  delayed  and  retarded  sexual 
maturation,  and  increased  stillbirth  fre¬ 
quency  among  the  offspring  of  lindane- 
treated  dams.  In  these  studies  some  ef¬ 
fects  were  observed  at  most  dose  levels 
tested  but  the  loweest  dose  at  which  these 
effects  may  be  observed  is  not  known; 
nor  is  it  known  whether  the  levels  which 
produced  fetotoxic  effects  in  these  stud¬ 
ies  are  substantially  higher  than  those 
“to  which  humans  can  reasonably  be 
anticipated  to  be  exposed.”  In  the  ab¬ 
sence  of  an  established  level  at  which 
there  was  no  demonstrated  effect  and 
the  subsequent  lack  of  a  basis  for  choice 
of  an  “ample  margin  of  safety”,  it  may 
be  presumed  that  current  exposure  may 
be  sufficient  to  produce  reproductive  and 
fetotoxic  effects  in  humans.  Accordingly, 
a  rebuttable  presumption  has  arisen  pur¬ 
suant  to  §  162.11  (a)  (3)  (ii)  (B). 

(a)  Growth,  maturation  and  reproduc¬ 
tive  capacity  in  rats.  Naishtein  and  Lei- 
bovich  described  (i)  delayed  initiation  of 
the  first  estrus  in  pubescent  rats  and  (ii) 
longer  interestrous  periods  in  the  off¬ 
spring  of  female  rats  (mongrel)  which 
had  been  fed  0.5  mg/kg  lindane  for  four 
months  prior  to  mating  and  pregnancy 
(Hyg.  Sanit.  36:190-195, 1971.)  Lindane- 
fed  animals  averaged  4.0  cycles  per  month 
as  compared  to  6.14  cycles  in  control  ani¬ 
mals  (p<0.05)  and  they  averaged  a  4.8 
day  diestrous  as  compared  to  1.9  days  for 
the  control  animals  (p<0.05) .  TTiese  ob¬ 
servations  indicate  that  the  offspring  of 
lindane-fed  females  have  fewer  estrous 
cycles  during  their  lifetimes  and  suggest 
that  the  reproductive  capacity  of  the  new 
generation  will  be  reduced  accordingly. 

Treatment  with  a  mixture  of  lindane 
(0.02  mg/kg)  and  DDT  (0.05  mg/kg)  and 
with  DDT  alone  (0.02  mg/kg)  produced 
similar  results,  but  treatment  with  low 
doses  (0.05  mg/kg)  of  lindane  alone  had 
no  statistically  significant  effect.  The 
authors  stated  that  the  pesticide  con¬ 
centrations  used  in  these  experiments 
were  similar  to  those  occurring  in  water, 
food,  and  soil. 

In  addition,  this  report  including  a 
graph  which  showed  that  at  the  age  of 
one  month  the  offspring  of  dams  fed  0.5 
mg/kg  lindane  weighed  25  percent  less 
than  the  offspring  of  control  animals. 
This  suggests  that  maternal  exposure  to 
lindane  retards  growth  of  fetal  and/or 
newborn  rats.  The  authors  also  stated 
that  exposure  to  lindane  increases  the 
number  of  stillbirths  and  reduces  viabil¬ 
ity  of  the  surviving  offspring.  The  report 


does  not  include  the  numerical  data  upon 
which  these  conclusions  were  based. 

Petrescu,  et  al.  examined  the  effects  of 
dietary  lindane  on  the  reproductive 
capacity  of  four  successive  generations 
of  rats;  327  rats  in  the  P,  FI,  F2,  and  F3 
generations  were  studied  (Rev.  Med. 
Chirung.  78:831, 1974) .  The  investigators 
reported  that  5,  10,  or  15  mg/kg  lindane 
in  the  diet  lengthened  the  average  dura¬ 
tion  of  pregnancy  from  21-22  days  in  the 
control  animals  to  21-24  days  in  the  lin- 
dane-fed  animals,  and  that  15  mg/kg 
lindane  decreased  the  fertility  index  (the 
number  of  births  relative  to  the  number 
of  animals  in  the  parental  population) 
from  100  births  per  control  parental 
population  to  60  births  per  parental 
population  in  the  lindane-fed  animals. 
The  report  also  described  dose-depend¬ 
ent  delayed  opening  of  the  vagina  and 
delayed  initiation  of  the  first  estrus  in 
the  offspring  of  lindane-fed  mothers, 
and  longer  cycles  in  the  F2  and  F3  gen¬ 
erations.  These  indicators  of  retarded 
sexual  maturation  and  depressed  sexual 
function  suggest  that  exposure  to  lindane 
during  pregnancy  reduces  the  reproduc¬ 
tive  capacity  of  lindane  treated  jmrents 
and  represses  sexual  maturation  in  sub¬ 
sequent  generations. 

The  study  also  reported  a  progressive 
increase  in  the  proportion  of  stillbirths 
with  each  successive  generation.  In  the 
PI  there  was  1  stillbirth/ 104  births  in 
animals  ingesting  5,  10,  or  15  mg/kg  lin¬ 
dane  and  0/50  stillbirths  in  the  controls. 
In  the  F2  there  were  25/64  stillbirths  in 


(3)  Studies  on  the  isomerization  of 
Gamma-BHC  to  the  Alpha  and  Beta  Iso¬ 
mers.  Separate  scientific  studies  indi¬ 
cate  (1)  ^at  the  alpha  and  beta  isomers 
of  BHC  are  oncogenic  in  rodents’  and 
(2)  that  the  gamma  isomer  may  isomer- 
ize  to  the  alpha  and  beta  forms.  This 
suggests  that  in  addition  to  the  onco¬ 
genic  and  fetotoxic  properties  inherent 
in  the  gamma  isomer,  lindane  may  also 
have  additional  oncogenic  or  fetotoxic 
effects  based  on  the  alpha  and  beta  iso¬ 
mers  which  may  be  formed  as  isomeriza¬ 
tion  products  of  the  parent  gamma 
isomer. 

The  relative  thermodynamic  stabilities 
of  the  four  major  BHC  isomers  in  order 
of  increasing  thermodynamic  stability 
are  as  follows:  gamma<alpha<delta< 
beta.  Moreover,  stability  to  ultraviolet 
radiation  is  in  the  order  delta<gamma< 
alpha<beta.  Accordingly,  in  theory  if 
there  were  a  reaction  imiformly  capable 
of  converting  BHC  isomers,  the  alpha 


^  These  studies  are  summarizzed  in  the 
BHC  RPAR.  See  note  1  above. 


the  lindane-fed  groups,  and  1/45  still¬ 
births  among  the  controls.  In  the  F3 
there  were  3/6  stillbirths  among  the  sur¬ 
vivors  in  the  lindane-fed  groups,  and 
0/56  in  the  controls.  In  addition,  spastic 
paraplegia  was  observed  in  17/119  PI 
and  7/52  P2  animals  but  not  in  the  par¬ 
ental  groups  (0/14  controls,  0/34  experi- 
mentals)  nor  in  the  P2  and  P3  control 
groups  (0/32  and  0/28,  respectively). 
These  data  indicate  that  exposure  of  rats 
to  lindane  during  pregnancy  increases 
the  incidence  of  abnormal  and  'stiUbom 
offspring. 

(b)  Reproductive  capacity,  Teratogen- 
esis  and  stillbirths  in  dogs.  Earl  et  al.  re¬ 
ported  that  dietary  lindane  administered 
during  pregnancy  had  no  significant  ad¬ 
verse  fetotoxic  or  teratogenic  effects  on 
beagle  pups,  i Table  1).  (Inter American 
Conference  on  Tox.  and  Occ.  Med.  Pesti¬ 
cides  and  the  Environment,  A  Continu¬ 
ing  Controversy).  Pesticide  feeding  be¬ 
gan  on  day  1  or  day  5  of  gestation  at 
levels  of  7.5  or  15  mg/kg/day.  Lindane 
feeding  had  minimal  effects  on  litter  size 
or  on  the  incidence  of  pregnancy,  resorp¬ 
tions,  and  teratogenesis.  However,  lin¬ 
dane-feeding  did  increase  the  proportion 
of  stillborn  animals.  The  incidence  of 
stillbirths  in  the  control  group  was  2 
percent;  the  frequency  of  stillbirths  in¬ 
creased  to  levels  of  approximately  18 
percent,  23  percent  and  30  percent  in 
dogs  ingesting  lindane  at  7.5  mg/kg/day 
(beginning  on  day  1  or  on  day  5)  or  15 
mg/kg/day  (beginning  on  day  5)  during 
pregnancy. 


and  beta  isomers  would  eventually  pre¬ 
dominate  in  systems  originally  contain¬ 
ing  only  gamma.  In  other  words,  there 
are  thermodynamic  and  photochemical 
driving  forces  in  favor  of  the  alpha  and 
beta  isomers  as  against  the  gamma  form. 

Empirical  support  for  isomerization 
has  been  developed  in  several  laboratory 
studies  which  indicate  that  under  defined 
environmental  conditions  gamma-BHC 
isomerizes  to  the  more  stable  isomers. 
Newland  et  al.  reported  that  in  the 
anaerobic  wivironment  of  a  simulated 
lake  impoundment  an  estimated  3.3  per¬ 
cent  of  the  gamma  isomer  is  transformed 
to  alpha-BHC.  (J.  Water  Pollution 
Contr.  Fed.  41:R174,  1969).  The  corre¬ 
sponding  figures  for  conversion  from 
gammar  to  alpha-BHC  under  aerobic 
conditions  are  0.2  to  1.0  percent.  Because 
aeration  influenced  the  reaction  rates, 
the  investigators  assumed  that  isomer¬ 
ization  proceeded  through  a  biological 
mechanism;  the  responsible  organisms 
were  not  isolated  or  identified. 

Studies  by  Benezet  and  Matsumura  on 
the  fate  of  the  gamma  isomer  in  aquatic 
sediments  indicate  that  the  alpha  isomer 


Table  1. — Effect  of  dietary  lindane  on  reproductive  capacity  in  dogs 


Protocol/paraineter 

Pregnant 

(percent) 

Resorption 

(percent) 

Average 
puppies  per 
litter 

Pups  with 
terata 
(percent) 

StiUbom 

(percent) 

Control.-- . . . 

.  87.5 

5.1 

4.8 

1.0 

2.0 

7.5  nig/kfi/d  heginninf;  day  1 . . 

_  100.0 

0 

4.4 

0 

22.7 

7.5  mj^lqc/d  be^nniiig  day  5. . . . 

.  85.7 

3.3 

4.8 

1.6 

15  mgy'kg/d  beginning . . 

.  84.6 

2.9 

6.1 

0 

17.9 
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is  present  in  excess  of  the  levels  which 
would  be  expected  if  gamma-BHC  were 
not  converted  to  the  alpha  form  by  isom¬ 
erization  (Nature  243:480,  1973).  In 
subsequent  studies  Matsumura  et  al.  iso¬ 
lated  a  soil  organism,  (Pseudomonas 
putida)  which  isomerizes  the  gamma 
isomer,  and  which  is  ubiquitous  in  lakes, 
soil  and  sediments.  (J.  Pesticide  Sci.  1:3. 
1976).  Kamada  separately  administered 
the  alpha,  beta,  and  ganuna  isomers  to 
rats  by  intubation  (Jap.  J.  Hygiene 
26:358,  1971).  Subsequent  analysis  of  the 
rat  tissues  revealed  accmnulation  of 
alpha-  and  beta-BHC.  indicating  that 
isomers  tend  to  convert  to  alpha-  and 
beta-BHC  within  the  body. 

Studies  which  indicate  that  gamma- 
BHC  may  isomerize  to  the  aloha  and 
beta  isomers  make  the  data  which  estab¬ 
lish  that  the  alpha  and  beta  isomers  are 
oncogenic  or  fetotoxic  to  rodents  rele¬ 
vant  to  assessment  of  lindane’s  toxic 
properties.  The  studies  on  oncogenesis 
report  that  the  alpha  and  beta  isomers 
of  BHC  induce  statistically  significant 
oncogenic  changes  in  7  different  rate  and 
mouse  strains.  The  International  agency 
for  Research  on  Cancer  (lARC)  has 
evaluated  these  studies  and  concluded 
that  “(t)echnlcal  BHC,  its  pure  alpha, 
beta  and  gamma  isomers  and  the  mix¬ 
ture  of  delta  plus  epsilon  isomers  are 
carcinogenic  in  mice,  producing  liver¬ 
cell  tumors  following  oral  administra¬ 
tion”  (lARC/WHO,  1974,  Some  Organo- 
chlorine  Pesticides,  lARC  Monographs 
on  the  Evaluation  of  Carcinogenic  Risk 
of  Chemicals  to  Man,  Vol.  5,  p.  63). 
These  studies  formed  the  basis  for  the 
issuance  of  a  rebuttable  presumption 
against  reregistration  of  BHC  on 
grounds  of  the  oncogenicity  and  fetotox- 
icity  of  BHC  and  its  alpha  emd  beta 
isomers;  they  are  summarized  in  that 
notice  and  the  accompanying  position 
document. 

Although  the  Agency  is  aware  that 
there  are  degradation  and  metabolism 
studies  which  have  not  detected  isomeri¬ 
zation  of  gamma-BHC  or  have  found 
unidentified  products,  the  positive 
studies  nevertheless  provide  a  blsis  for 
concern  that  lindane  mav  possess  some 
of  the  toxic  properties  of  the  alpha  and 
beta  isomers.  TTie  Agency  is  presently 
examining  monitoring  dato  which  show 
unexplained  and  unanticipated  high 
levels  of  alpha-BHC  in  ambient  air  and 
beta-BHC  in  adipose  tissue:  these  data 
may  support  the  studies  indicating  iso¬ 
merization.  Further  studies  on  the  ex¬ 
tent  of  in  vivo  and  environmental  iso¬ 
merization  as  well  as  additional  con¬ 
firmatory  analytical  tests  piay  be 
necessary. 

B.  Acute  toxicity.  40  CPR  162.11(a)  (3) 
(i)  sets  forth  several  criteria  for  which 
a  rebuttable  presumption  may  arise  on 
the  basis  of  the  pesticide’s  acute  tox¬ 
icity  to  wildlife  (40  CFR  162.11(a)  (3)  (i) 
(B)).  As  discussed  in  the  preamble  to 
40  CFR  Part  162  (40  FR  28262) .  pesti¬ 
cides  which  meet  or  exceed  the  acute 
toxicity  criteria  of  f  162.11(a)  (3)  (1)  (B) 
must  ^  closely  scrutinized  to  determine 
if  the  hazard  which  the  pesticide’s  acute 
toxicity  present  to  these  lifeforms  neces¬ 


sitates  restrictions  on  use,  or  denial  or 
cancellation  of  the  registrations. 

(1)  Hazard  to  WilMfe:  Aquatic  or¬ 
ganisms.  Section  162.11(a)  (3)  (i)  (B)  (3) 
specifies  that  a  rebuttable  presiunption 
shall  arise  against  a  pesticide  use  for 
direct  application  to  water  if  such  use 
when  applied  to  a  6-inch  layer  of  water 
woiild  result  in  concentrations  more 
than  ^  the  acute  LiC»  for  aquatic  or¬ 
ganisms  likely  to  be  exposed.  Data  in¬ 
dicate  that  certain  pesticide  products 
containing  lindane  labeled  for  use 
against  mosquito  larvae  meet  or  exceed 
the  acute  toxicity  criteria  for  repre¬ 
sentative  fish  and  crustaceans  as  set 
forth  in  §  162.11(a)  (3)  (i)(B). 

To  determine  whether  lindane  use  in 
marine /estuarine  environments  meets 
rebuttable  presumpticm  criteria,  the  Cri¬ 
teria  and  Evaluation  Division  (C7ED)  of 
the  Office  of  Pesticide  Programs  used  the 
indicated  LC...  values  for  the  following 
representative  estuarine/marine  species: 

9S-H  lindane  LC^ 
values  (parts 


Species:  per  billion) 

Pink  shrimp  (penaeus  duorarum) .  » 0. 17 
Orass  shrimp  ^ 

(Palamonetes  pugio) -  4.44 

M3^d  shrimp  (Mysidopsis  bahia)—  6.28 

Sheepshead  minnows 

(Cyprinodon  variegatus) _ 103.9 

Plnflsh  (Lopodon  rhomboides) _  30.6 


‘  The  LCjo  Is  here  expressed  as  the  concen¬ 
tration  of  toxicant  In  the  environment 
measvired  In  parts  per  billion  (ppb) . 

Calculations  based  on  these  values  in¬ 
dicate  that  any  application  of  lindane  to 
estaurine/ marine  waters  greater  than 
0.000116  Ibs/acre  would  be  expected  to 
exceed  1/2  the  96  hour  LCaa  in  a  6-inch 
layer  of  water  for  pink  shrimp,  the  spe¬ 
cies  with  the  lowest  LCm  among  r^re- 
sentative  species. 

To  determine  whether  lindane  use  in 
fresh  water  environments  meets  r^ut- 
table  presumptive  criteria,  the  CED  used 
the  indicated  LC»  values  for  the  follow¬ 
ing  representative  fresh  water  species.* 

96-h  lindane 
LC„  values 
(parts  per 


Species:  billion) 

Channel  catfish  (Ictalurus)  punc- 

tatus) _  44 

Black  bullhead  (Ictalurus  melas)  ...  64 

Ooldflsh  (Carassius  auratus) _  131 

Fathead  minnow  (Pimephles  prome- 

las)  . 87 

Carp  (Cyprinus  carpio) _  90 

Redear  sunflsh  (Lepomis  macrochi- 

rus) _  83 

BluegUl  (Lepomis  macrochirus) _  68 

Largemouth  bass  (Micropterus _  sal- 

moides)  _  32 

Rainbow  trout  (salmo  gairdneri) _  27 

Brown  trout  (Salmo  trutta) _  2 

Cdbo  BSlmon  (Oncorhyehus  kisutch)  41 

Yellow  perch  (Perea  flavescens) _  68 

Calculations  based  on  these  values  in¬ 


dicate  that  any  application  of  lindane  to 
fresh  water  greater  than  0.00273  Ibs/acre 
would  be  expected  to  exceed  the  96 
hour  LCm  in  a  6-inch  layer  of  water  tor 
brown  trout,  the  species  with  the  lowest 
LCm  among  representative  species. 

*  See  Position  Document  Reference  76. 


’The  foregoing  data  and  calculations 
establish  that  the  recommended  a];H>licB- 
tiMis  for  lindane  products  registered  for 
aquatic  use  exceed  the  acute  toxicity  cri¬ 
teria  of  §  162.11(a)  (1)  (B)  tor  represait- 
ative  fresh  and  salt  water  species.  Ac¬ 
cordingly,  a  rebuttable  presumption 
arises  against  the  registration  of  lindane 
products  labeled  for  aquatic  use  or  any 
other  use  which  would  result  in  similarly 
excessive  ai^^licaticm  directly  to  water. 

m.  REBTTTTABLX  PRESTmPTION  ChUTXRIA 

FOR  Which  thx  Agency  Seeks  Addi¬ 
tional  Information 

A.  Population  reductions  in  avian 
wildlife.  (1)  Introduction. — Section  162.- 
11(3)  (ii)  (C)  provides  that  a  rebuttable 
presumption  shall  arise  if  a  pesticide’s 
ingredient(s) ,  metab(^ite(s) ,  or  degrada¬ 
tion  product(s)  can  reasonat^  be  antici¬ 
pated  to  result  in  significant  local, 
regional,  or  national  population  reduc¬ 
tions  in  nontarget  organisms  or  fatalities 
to  monbers  of  endangered  species.  ’This 
provision  reflects  concern  that  pesticide 
contaminants  in  air,  wato*,  soil  and  food 
supplies  may  adversely  affect  the  re¬ 
productive  efficiency  of  natural  popula¬ 
tions,  and  it  contmplates  Agency  con¬ 
sideration  of  a  pesticide’s  potmtial  for 
Eux:umulaUon  in  physical  and  biological 
segments  of  the  natural  environm^t, 
and  its  capaci^  for  producing  chronic 
effects  which  can  reasonably  be  antici¬ 
pated  to  lead  to  population  reductions. 
The  Agency  is  not  now  presuming 
against  lindane  on  this  basis,  but  is  seek¬ 
ing  information  which  will  permit  com¬ 
plete  assessment  of  lindane’s  potential 
for  producing  p(H>ulation  reductiems, 
particularly  among  avian  wildlife. 

'This  rebuttable  presumption  criterion 
is  based  on  scientific  studies  which  sug¬ 
gest  that  another  organochlorine  pesti¬ 
cide,  DDT.  adversely  affected  natural 
avian  popiilaticm  through  the  action  of 
its  metabolite,  DDE,  on  avian  eggs.  Ini¬ 
tially,  Ratcliffe  reported  that  a  decrease 
in  eggshell  thickness  in  natural  n^^tor 
popuhrtiems  in  Britain  ‘  coincided  closely” 
with  the  post-World  War  n  introductimi 
of  DDT  into  general  usage;  she  postu¬ 
lated  that  e:q?os\ire  to  DDT  was  respon¬ 
sible  for  eggshell  thinning  which  caused 
pre-hatch  egg  breakage,  smaller  hatch 
sizes,  and  ultimately  led  to  the  observed 
decline  in  natural  raptor  populations. 
(Nature  215:208,  1967).  Subsequent 

studies  on  experimental  avian  p(^ula- 
tions  attributed  the  population  reductiem 
effect  to  DDE,  a  metabolite  of  DDT. 
Risebrough  and  Anderson  established 
that  DDE  (40  ppm)  feeding  of  experi- 
mmted  mallard  populations  reduc^  egg¬ 
shell  thickness  by  17%  ( J.  WUdl.  Manage. 
39(3) :  508,  1975),  and  Longcore  and 
Samson  reported  that  DDE  (10  ppm)  in 
the  feed  ot  black  ducks  led  to  a  22% 
reduction  in  eggshell  thickness  at  the 
egg’s  equator  (J.  Wildl.  Manage.  37(3) : 
390,  1973.* 


*  other  studies  suggest  that  the  mechanlsni 
inve^vee  pesticide  interference  with  hmmonal 
regulation  of  calcium  metabolism  and  con¬ 
sequent  abnmmial  mobilization  of  calcium 
tor  eggshell  formation.  (Jefferies,  Ibia  109: 
266,  1967;  Peakall,  Nature  216:506,  1967.) 
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The  Agency’s  decision  to  solicit  addi¬ 
tional  information  on  lindane’s  possible 
long-term  chronic  effects  on  avian  wild¬ 
life  is  based  on  several  separate  studies 
which  report  1)  that  lindane  residues 
are  present  in  tissues  and  eggs  of  wild 
birds,  indicating  <  that  such  populations 
may  be  exposed  to  and  may  accumulate 
lindane  and  2)  that  exposure  to  lindane 
may  increase  embryonic  mortality  in 
birds.  These  observations  suggest  that 
pesticide  uses  which  may  significantly 
contribute  to  lindane  residues  in  avian 
eggs  may  increase  embryonic  mortality, 
an  effect  which  would  ultimately  lead  to 
population  reductions. 

(2)  Summary  of  scientific  studies — 
(a)  Lindane  residues  in  bird  tissues  and 
eggs.  Several  studies  indicate  that  lin¬ 
dane  residues  are  present  in  the  tissues 
and  eggs  of  avian  species  in  nature.  The 
presence  of  lindane  in  these  avian 
species  and  their  eggs  indicates  that 
these  populations  are  exposed  to  lindane, 
that  lindane  may  persist  in  these  birds, 
and  that  lindane  is  excreted  in  their 
eggs.  As  a  result,  avian  embryos  may  be 
exposed  to  lindane  during  incubation 
and  may  experience  effects  which  in¬ 
crease  embryonic  mortality  and  lead  to 
population  reductions. 

Watson  and  Morgan  reported  the  fol¬ 
lowing  lindane  residues  in  the  cardass 
of  a  golden  eagle  found  in  Scotland  in 
1963:  0.05  ppm  in  brain,  0.14  ppm  in  fat, 
0.06  ppm  in  muscle  and  0.02  ppm  in  liver. 
(Brit.  Birds  57:341,  1964).  Linder  and 
Dahlgren  analyzed  lindane  levels  in  the 
eggs  and  adult  tissues  of  wild  pheasants 
collected  from  a  region  of  high  pesticide 
use  in  South  Dakota.  (Pesticides  Monit. 
J.  4:227,  1970) .  In  eggs  taken  from  three 
different  areas  at  two  different  periods 
(early  May  and  late  June) ,  lindane 
levels  ranged  from  0.01  to  0.04  ppm.  Lin¬ 
dane  was  detected  in  adult  pheasant  tis¬ 
sue  only  infrequently  in  this  study. 
Greichus  et  al.,  found  lindane  residues  at 
0.07  ppm  in  muscle  and  2.8  ppm  in  the 
fat  of  pelican  and  cormorant  members 
of  a  freshwater  lake  food  chain.  (S.  Dak. 
Acad.  Sci.  48:157,  1969.) 

Consistent  with  these  data  on  lindane 
residues  in  natural  bird  populations  is 
U.S.  Department  of  Agriculture  data 
which  indicates  that  in  1968  lindane  was 
present  in  poultry  meat  at  levels  of  0.01 
ppm-3.0  ppm  in  10.6%  of  2679  samples; 
in  1971  lindane  levels  of  0.01-0.5  ppm 
were  reported  in  5.0%  of  1904  samples. 
This  represented  a  reduction  in  the  lin¬ 
dane  level  and  in  the  proportion  of  sam¬ 
ples  with  residues  during  this  three  year 
period.'®  (Spaulding,  Pesticide  and  Heavy 


“  other  studies  on  experimental  bird  popu¬ 
lations  present  additional  data  on  lindane 
residues  In  avian  tissues  and  eggs.  Llska  et 
al.,  found  the  following  lindane  residues  In 
the  fat  of  turkeys  first  exposed  to  a  lindane- 
sprayed  range  at  the  Indicated  time:  2.1  ppm 
Immediately  after  spraying,  1.0  ppm  one 
week  after  spra3rlng,  and  0.7  ppm  two  weeks 
after  spraying.  Stadelman  et  al.,  reported 
that  0.1  to  0.16  ppm  lindane  In  seed  for  14 
days  led  only  to  transient  traces  of  lindane 
In  tissues,  but  that  10-15  ppm  lindane  In  feed 
for  5  days  led  to  residues  In  body  fat  and  eggs 


Metal  Residue.  Proceedings  of  the  Meat 
Industry  Research  Conf.,  American  Meat 
Institute  Foundation,  Chicago,  Illinois, 
pp.  11-23  reported  in  Stadelman,  Biosci¬ 
ence  93:424,  1973.) 

(b)  Embryonic  mortality  in  avian  eggs 
after  exposure  to  lindane.  Sauter  and 
Steele  assayed  lindane’s  effects  on  the 
reproductive  capacity  of  White  Leghorn 
chickens.  (Poultry  Sci.  51-76,  1972) 
(Table  2).  Following  an  initial  10-week 


for  10  weeks.  Poultry  Sci.  44:435,  1966).  Ash 
and  Taylor  estimated  that  pheasants  fed 
lindane  dressed  seed  (52-117  ppm)  for  82 
days  consumed  approximately  0.5  mg  lindane 
per  day  and  that  430  eggs  laid  during  the 
experimental  period  contained  an  average  of 
10.7  ppm  llndane/egg.  Indicating  that  some 
of  the  dietary  pesticide  was  excreted  via  the 
egg.  (Fourth  Ann.  Rep.  Game  Res.  Assoc,  pp. 
14-20,  1964.) 


Lutz-Ostertag  observed  similar  lin¬ 
dane-related  effects  in  four  successive 
generations  of  the  Japanese  quail.  (Arch. 
Anat.  Histol.  Embryol.  57:269-282,  1974 
(1975) ) .  In  this  study  eggs  were  sprayed 
with  1.5%,  3.0%  and  6.0%  lindane.  ’The 
embryonic  mortality  rate  in  untreated 
eggs  was  6.06%.  After  lindane  treatment 
for  14  days,  the  mortality  rates  were 
16.8%  for  1.5%  lindane  and  20.8%  for 
3.0%  lindane.  Further,  lindane  treatment 
delayed  egg  production  in  the  offspring 
of  birds  from  treated  eggs  by  8  to  15  days 
relative  to  untreated  groups.  Lindane 
treatment  also  reduced  maximum  egg 
weights  from  15.6  gram  weights  for  con¬ 
trols  to  14  to  11  grams  in  eggs  of  offspring 
of  lindane-treated  animals. 

B.  Hazards  to  humans  and  domestic 
animals.  Section  162.11(a)  (3)  (i)  (A)  pro¬ 
vides  that  a  rebuttable  presumption  shall 
arise  if:  (1)  'The  pesticide  as  formulated 
has  an  acute  dermal  LD  of  40  mg/kg  or 
less;  (2)  the  pesticide  has  an  acute  der¬ 
mal  LD  m  of  6  g/kg  or  less  as  diluted  for 
use  in  the  form  of  a  mist  or  spray;  or  (3) 
the  pesticide  has  an  inhalation  LC  so  of 
0.04  mg/liter  or  less  as  formulated. 

As  discussed  in  the  preamble  to  40  CFR 
Part  162  (40  FR  28262) ,  pesticides  which 
meet  or  exceed  the  acute  toxicity  criteria 
of  §  162.11(a)  (3)  (i)  must  be  closely  scru¬ 
tinized  to  determine  if  the  hazard  indi¬ 
cated  by  the  acute  toxicity  characteris¬ 
tics  of  the  pesticides  necessitate  restric¬ 
tions  on  use,  or  denial  or  cancellation  of 
the  registrations. 

’Therefore,  to  determine  if  a  specific 
product  meets  or  exceeds  the  acute  tox¬ 
icity  criteria  of  §  162.11(a)  (3)  (!)  (A)  the 
toxicity  of  each  individual  product  and 
each  of  its  uses  must  be  determined  by 


pre-experimental  observation  period  hens 
were  fed  diets  containing  0.1,  1.0  or  10.0 
ppm  lindane  for  10  weeks.  Lindane  feed¬ 
ing  had  no  measureable  effect  on  egg 
fertility.  However,  at  each  treatment 
level  lindane  feeding  reduced  hatchabil- 
ity  and  reproductive  efficiency,  which 
was  defined  as  the  ratio  of  chicks 
hatched/hen  with  controls  set  at  100. 
Further,  hens  ingesting  1.0  and  10.0  ppm 
lindane  produced  eggs  which  had  an 
early  mortality  rate  (embryonic  death 
between  days  1  and  7  of  incubation) 
significantly  greater  than  the  controls 
(p<0.05).  In  addition,  the  data  suggest 
that  lindane  feeding  also  increased  the 
incidence  of  embryonic  mortality  late 
(after  day  7)  in  incubation,  but  since  the 
control  data  for  the  different  treatment 
groups  varies,  this  reported  increase  is 
not  conclusive. 


testing  or  extrapolation.  Accordingly, 
each  registrant  is  directed  to  determine 
the  acute  toxicity  of  each  use  dilution 
and  of  each  formulation  and  to  deter¬ 
mine  whether  or  not  the  criteria  have 
been  met  or  exceeded.  'The  registrant 
shall  sulMnit  to  the  Agency  that  deter¬ 
mination  for  each  registration,  specify¬ 
ing  the  data  relied  upon  and  shall  certify 
to  the  Agency  whether  or  not  the  criteria 
of  §  162.11(a)  (3)  (i)  (A)  are  met  or  ex¬ 
ceeded.  If  the  criteria  are  met  or  ex¬ 
ceeded,  a  rebuttable  presumption  against 
registration  or  continued  registration 
shall  arise  and  the  registrant  may  sub¬ 
mit  rebuttal  evidence  pursuant  to 
§  162.11(a)  (4). 

TV.  Orottnds  for  Pesticide  Review  in 

Addition  to  Rebuttable  Presump¬ 
tion  Criteria 

A.  General.  In  addition  to  the  risk 
criteria  set  forth  in  40  CrPR  162.11(a)  (3) 
which  require  the  issuance  of  a  notice  of 
rebuttable  presumption  against  registra¬ 
tion  or  continued  registration  and  a 
determination  by  the  Administrator  to 
register  or  cancel  a  pesticide,  40  CFR 
162.11(a)  (6)  provides  that  the  Admii^is- 
trator  may  determine  that  a  pesticide 
should  be  cancelled  or  that  a  hearing 
should  be  held  if  the  pesticide  poses  a 
substantial  question  of  safety  to  man  or 
the  environment  “based  on  toxicological 
data,  epidemiological  studies,  use  his¬ 
tory,  accident  data,  monitoring  data,  or 
such  other  evidence  as  is  available  to  the 
Administrator.’’ 

A  determination  to  cancel  or  deny 
registration  of  a  pesticide  or  to  hold  a 
hearing  based  unon  such  data  and  a  find¬ 
ing  that  a  pesticide  poses  a  substantial 


Table  2. — Effect  of  lindane  feeding  on  chick  eggs  and  embryos 


Control 


Percent  (ertilited . 

Percent  hatch . ; . 

Reproduction  efficiency . 

Percent  early  mortality  (0  to  7  d  of  incubation): 

A . 

B . 

Percent  late  mortality  (8  to  21  d  of  incubation): 

A . 

B . 


Note. — A=10-week  preexperimental  observation  period. 
B= 10-week  ex|)enmental  period. 


p/m 

1.0  p/m 

1.0  p/m 

10.0  p/m 

97.8 

97.9 

97.9 

97.1 

94.4 

83.5 

83.4 

81.9 

100.0 

73.9 

73.1 

66.1 

2.1 

1.1 

1.0 

1.0 

— 

4.9 

8.3 

ia9 

6.4 

9.6 

2.1 

11.9 

11.6 

8.3 

7.2 
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question  of  safety  need  not  be  preceded 
by  public  notice  and  cn)portunity  for  re¬ 
buttal  prior  to  the  administrative  ad¬ 
judicatory  hearing  procedure  of  Section 
6(b)  of  the  Act.  However,  where  the 
Agency  is  issuing  a  notice  of  rebuttable 
presumption  against  registration  or  con¬ 
tinued  registration  based  on  the  risk 
criteria  of  40  CFR  162.11(a)(3).  it  is  in 
the  pidsllc  interest  to  include  in  that 
notice  all  evidence  which  may  indicate 
additional  grounds  for  deteraining  that 
a  pesticide  causes  imreasonable  adverse 
effects  on  the  environment.  Accordingly, 
evidence  derived  from  lindane’s  use  and 
accident  history  which  suggests  that 
lindane  may  produce  hemotoxic  effects  in 
hmnans  has  been  included  in  this  notice. 

B.  Hemotoxic  effects  in  humans.  Sev¬ 
eral  reports  in  the  medical  literature  in¬ 
dicate  that  lindane  may  be  a  primary  or 
contributing  factor  in  the  development  of 
several  human  blood  dyscrasias,  particu¬ 
larly  aplastic  anemia  smd  possibly  leu¬ 
kemia.  These  reports,  summarized  below, 
are  based  upon  medical  case  histories  in 
which  hmnan  exposure  to  lindane,  both 
from  normal  use  and  from  accidental 
overexposure,  appeared  to  be  linked  to 
subsequent  development  of  bone  marrow 
and  blood  disorders.  Although  the  num¬ 
ber  of  cases  is  relatively  small  and  the 
incidence  of  disease  appears  to  depend 
more  on  individual  susceptibility  than 
on  exposure  per  se,  the  evidence  is  suffi¬ 
cient  to  warrant  Agency  consideration  of 
lindane’s  possible  hemotoxic  effects. 
Moreover,  these  reports  of  lindane-asso¬ 
ciated  hemotoxic  effects  in  humans  are 
consistent  with  medical  reports  indicat¬ 
ing  that  other  chlorinated  hydrocarbon 
pesticides  such  as  DDT  and  chlordane 
may  be  hemotoxic  in  humans,  inducing 
bone  marrow  and  blood  disorders.  (West, 
Arch.  Environ.  Health  15:97;  1967;  Schu- 
ettman,  Z  Oesamte  Hyg.  17:12, 1971;  and 
Mastromatteo,  Can.  Med.  Assoc.  J.  90: 
1166,  1964). 

For  these  reasons,  the  Agency  is 
soliciting  comment  on  the  available  evi¬ 
dence  and  requesting  submission  to  the 
Agency  of  any  additional  cases  or  rele¬ 
vant  information.  Further,  in  view  of  the 
infrequent  but  nonetheless  persistent  re¬ 
ports  of  lindane-associated  hemotoxicity 
in  only  a  small  portion  of  persons  who 
have  been  regularly  exposed  to  lindane, 
the  Agency  particularly  solicits  comment 
on  the  questions  of  individual  sensitivity 
to  lindane  and  the  epidemiology  of 
lindane-associated  hemotoxic  effects. 
Also,  the  medical  literature  indicates 
that  there  are  no  reliable  animal  tests 
for  confirming  or  denying  the  reports  of 
hemotoxic  effects  in  humans,  and  the 
Agency  is  not  aware  of  definitive  animal 
studies  in  which  lindane-related  hemo¬ 
toxic  effects  have  been  observed.  For  this 
reason,  the  Agency  is  also  seeking  infor¬ 
mation  on  animal  test  systems  in  which 
lindane-related  hemotoxicity  has  been  or 
could  be  assayed. 

1.  Blood  dyscrasias  associated  with 
exposure  to  Lindane  only,  (a)  Aolastic 
.Anemia  and  Hypoplastic  Bone  Marrow. 
West  siunmarized  the  medical  case  his¬ 
tories  of  five  California  residents  who 


developed  aplastic  anonia  following  ex¬ 
posure  to  lindane.  (Arch.  Environ. 
Health  15:97,  1967).  In  each  case,  the 
patient  (1)  was  exposed  to  lindane  in  use 
for  pest  control  purposes,  (2)  becsune  ill 
from  nine  days  to  a  year  after  exposure 
to  lindane,  and  <3)  had  no  known  ex¬ 
posure  to  any  other  known  hemotoxic 
agent.  Two  of  the  patients  were  ex¬ 
posed  through  lindane  home  vaporizers," 
two  were  exposed  to  lindane  which  had 
been  sprayed  in  their  homes,  and  the 
fifth  patient  was  accidentally  engulfed 
in  a  “cloud”  of  lindane  being  sprayed  in 
a  relative’s  yard.  A  diagnosis  of  aplastic 
anemia  was  made  in  each  case  and  aplas¬ 
tic  anemia  or  hypoplastic  bone  mar¬ 
row  was  listed  as  a  cause  of  death  in 
four  of  the  five  cases. 

Vodopick  described  aplastic  anemia  in 
a  two-year -old  child  who  was  exposed 
to  lindane  during  a  three  month  period 
in  which  a  preparation  containing 
lindane  was  used  to  treat  the  family  dog 
for  mange  ( J.A.M.A.  234:850,  1975) .  The 
patient  had  no  known  exposure  to  any 
other  known  hemotoxic  agent.  When, 
following  determination  of  the  lindane 
source,  the  mange  treatment  was  dis¬ 
continued,  the  child  recovered.  Woodliff 
et  al.  described  a  similar  case  in  Australia 
(Med.  J.  Austral.  1:628,  1966).  A  woman 
who  had  washed  her  dog  each  week  for 
two  years  in  a  2%  lindane  solution  was 
diagnosed  as  having  bone  marrow 
hypoplasia,  “probably  consequent  upon 
exposure  to  lindane.”  She  died  three 
months  later. 

PEIRS  ”  Report  71-173  describes  a  case 
in  which  a  79  year  old  woman  developed 
aplastic  anemia  after  she  “made  an 
error”  while  using  a  lindane-containing 
spray  against  a  hornets’  nest  in  her  home 
and  sprayed  herself  in  the  eye.  She  first 
sought  medical  treatment  five  days  later; 
two  months  after  the  spraying  incident 
her  condition  was  diagnosed  as  (>ancy- 
topenia  with  severe  anemia  and  severe 
thrombocytopenia.  She  died  three 
months  after  exposure.  The  immediate 
cause  of  death  was  a  cerebro-vascular 
accident  with  thrombocytopenia  and 
toxic  aplastic  bone  marrow  listed  as  sec¬ 
ondary  factors.  The  medical  reports  de¬ 
scribed  hemotoxic  effects  only,  and  did 
not  indicate  any  damage  to  the  eye  or 
skin  (Position  Document  reference  no. 
86). 

Samuels  and  Milby  studied  the  effects 
of  lindane  exposure  on  79  California 
residents  who  had  been  regularly  exposed 
to  lindane  in  their  homes  or  businesses. 
(J.  Occ.  Med.  13:147,  1971),  and  in  a 
companion  study,  compared  a  small 
sample  (40  persons)  which  had  been  oc- 


^AU  registrations  for  “continuous”  Un- 
dane  vaporizers  have  been  cancelled;  three 
registrations  for  “one-shot”  vaporlzors  are 
cumtntly  In  effect.  See  Regulatory  History 
sum’Jiary  In  the  Lindane  Position  Dociunent. 

>^'rhe  Agency  maintains  a  Pesticide  Epi¬ 
sode  Reports  System  (PERS)  which  collects 
reports  of  pesticide  exposure  affecting  hu¬ 
mans,  domestic  animals,  livestock,  and  wild¬ 
life.  Copies  of  the  PERS  report  are  Included 
as  references  to  the  Lindane  Position  Docu¬ 
ment.  See  n.a  above. 


cupationally  exposed  to  lindane  with  a 
sample  which  had  not  (J.  Occ.  Med.  13: 
257,  1971).  These  studies  reported  lin¬ 
dane-associated  changes  in  five  blood 
parameters  (lindane  content,  blood  crea¬ 
tine  level,  reticulocyte  count,  white  blood 
cell  count  and  polymorphonuclear  leuko¬ 
cyte  count) ,  but  there  was  no  evidence 
of  pancytopenia  with  reticulopenia,  a 
key  indicator  of  hyoplastic  or  aplastic 
anemia.  Specifically,  none  of  the  changes 
exceeded  the  normal  range  and  there 
was  no  illness  attributable  to  hemoUdogi- 
cal  disorder.  These  investigators  did  note, 
however,  that  some  observations  were 
sufiBciently  “bizarre”  to  require  a  con¬ 
clusion  that  the  hematopoietic  system 
was  not  “entirely  normal”  in  a  few 
subjects. 

(b)  Other  blood  dyscrasias.  Medical 
reports  have  linked  lindane  to  other 
blood  dyscrasias  in  persons  who  have  had 
no  known  exposure  to  any  other  known 
hemotoxic  agent.  In  the  report  described 
above.  West  listed  the  case  of  a  child  ex¬ 
posed  to  a  lindane  home  vaporizer  for 
over  a  year.  After  an  initial  “tentative 
diagzu>sis  of  atypical  leukemia”  her  con¬ 
dition  was  later  described  as  a  “serious 
blood  dyscrasia.”  She  recovered  after  the 
vaporizer  was  removed.  Also,  as  reported 
above,  Samuels  and  Milby  noted  unusual 
and  unclassificable  hematologic  findings 
in  a  few  of  the  subjects  in  their  study." 

2.  Cases  involving  exposure  to  Lindane 
in  combinations  with  other  chemicals. 
(a)  Aplastic  Anemia  or  Hyp(H)lastic  Bone 
Marrow.  There  are  some  reports  of 
aplastic  anemia  attributed  to  exposure 
to  lindane  and/or  another  possible 
hemotoxic  agent.  Albaharay  et  al.  de¬ 
scribed  the  case  of  a  sanitation  depart¬ 
ment  employee  who  developed  panmy- 
elopthisis  "  9  days  after  exposure  to  DDT 
and  lindane.  (Arch.  Mai.  Prof.  18:687, 
1957).  Similarly,  a  teen-age  boy  devel¬ 
oped  a  fatal  case  of  aplastic  anemia  af¬ 
ter  exposure  for  two  months  to  lindane 
and  DDT  while  working  on  a  California 
farm.  The  clinical  diagnosis  was,  in  part, 
“aplastic  anemia  due  to  exposure  to  in¬ 
secticides.”  (Am.  J.  Med.  19:274,  1955). 
In  discussing  this  case  at  a  Barnes  Hos¬ 
pital  Clinical  Pathological  Conference. 
Dr.  Shank  stated  his  belief,  based  upon 
his  review  of  the  medical  literature  and 
case  reports,  that  lindane  rather  than 
DDT  was  more  probably  the  responsible 
hemotoxic  agent. 

PERS  Report  71-183  "  describes  a  case 
of  fatal  aplastic  anemia  in  an  Oregon 
farmer  who  experienced  inhalation  and 
dermal  exposure  to  lindane  and  toxa- 
phene  while  spraying  cattle  in  April  1969. 
He  was  treats  for  respiratory  symptoms 
for  nearly  a  year  following  ^e  onset  of 
illness.  In  September  1970  his  condition 
was  diagno^  as  aplastic  anemia  sec¬ 
ondary  to  lindane  and  toxaphene  expo- 


» In  a  study  of  lindane's  possible  fetotoxlc 
effects,  Petrescu,  et  al.,  reported  that  dietary 
lindane  (5, 10  or  15  mg,  kg)  did  not  affect  the 
blood  or  bone  marrow  in  rats. 

"Dorland's  Medical  Dictionary  describes 
this  condition  as  “general  aplasia  of  the 
bone  marrow.” 

^  See  footnote  13  above. 
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sure.  The  autopsy  report  identified  the 
cause  of  death  as  (1)  acquired  aplastic 
anemia  due  to  lindane  and  toxaphene 
exposure  and  (2)  acute  myelomonocytic 
leukemia  secondary  to  condition  (1) 
(Position  Document  Appendix  reference 
no.  90). 

(b)  Other  blood  dyscrasias.  The  medi¬ 
cal  literature  includes  reports  of  other 
bone  marrow  and  blood  disorders  fol¬ 
lowing  simultaneous  exposure  to  lindane 
and  another  hemotoxic  agent.  Jedlicka, 
et  al,  described  the  cases  of  two  20-year- 
old  first  cousins  who  lived  and  worked 
together  and  who,  after  simultaneous 
exposure  to  lindane  and  DDT,  both  de¬ 
veloped  paramyeloblastic  leukemia.  (Acta 
Med.  Scan.  161:447,  1958).  The  authors 
concluded  that  there  was  a  causal  rela¬ 
tion  between  lindane  and  leukemia  in 
these  cases.  Hoshizaki  et  al.  reported  a 
case  of  leukemia  in  a  sanitation  depart¬ 
ment  employee  who  was  regularly  ex- 
p>osed  to  DDT  and  lindane  (Acta  Haem. 
Jap.  32:672, 1969).“ 

(3)  Epidemiological  considerations. 
The  import  of  the  foregoing  observations 
of  lindane-associated  hemotoxicity  is 
somewhat  limited  by  tiie  relatively  small 
number  of  cases.  This  prevents  evalua¬ 
tion  of  these  reports  in  accordance  with 
customary  statistical  and  epidemiological 
criteria  and  thus  precludes  determina¬ 
tion  of  whether  there  is  or  is  not  a  cause 
and  effect  relation  between  lindane  ex¬ 
posure  and  blood  dyscrasia.  A  second 
factor  preventing  definitive  studies  is  the 
lack  of  a  suitable  animal  model  for  ex¬ 
perimentation. 

The  medical  case  histories  summarized 
here  and  elsewhere  do  not  satisfy  epide¬ 
miologic  criteria  for  establishing  a  cause 
and  effect  relationship  between  lindane 
and  blood  dyscrasia.  However,  the  re¬ 
ports  which  describe  simultaneous  lin¬ 
dane  exposure  in  several  people,  followed 
by  the  development  of  clinical  symp¬ 
toms  in  only  ene  of  the  persons  so  ex¬ 
posed  suggest  that  adverse  reaction  to 
lindane  is  highly  individualized.  For  ex¬ 
ample,  in  Vodopick’s  report  of  the  child 
who  developed  aplastic  anemia  after  lin¬ 
dane  usage  for  the  family  dog’s  mange, 
neither  the  child’s  9 -year-old  brother  nor 
his  father  exhibits  ssmaptoms  even 
though  they  too  were  exposed  to  the 
treatment  mixture.  In  West’s  first  case 
three  family  members  were  exposed  to 
the  pesticide  in  their  home,  but  only  one 
person  developed  aplastic  anemia.  Fur¬ 
ther,  the  child  in  West’s  third'  case  was 
exposed  while  playing  in  a  neighboring 
child’s  home,  but  there  is  no  indication 
that  this  child,  who  presumably  was  ex¬ 
posed  to  a  greater  extent  than  her  visitor, 
presented  any  symptoms.  West  also  in- 


u  other  slmUar  cases  In  which  lindane 
may  be  a  factor  are  not  Included  here  be¬ 
cause  the  published  reports  refer  only  to 
“benzene  hexachloride’’  (BHC)  and  do  not 
specify  whether  the  term  refers  to  Undane, 
the  gamma  isomer  of  BHC,  or  to  technical 
grade  BHC  which  is  a  mixture  of  BHC  Isomers. 
See,  for  examples,  Oewln,  J.AJtifA.  171:1624, 
1959;  Danapoulous,  AJdA.  Arch.  Indust.  Hyg. 
Occ.  Med.  8:582, 1953. 


the  environment  which  comes  to  a  regis¬ 
trant’s  attention  at  any  time,  pursuant  to 
Section  6(a)(2)  of  the  Federal  Insecti¬ 
cide,  Fungicide,  and  Rodenticide  Act  and 
40  CFR  162.8(d).  If  any  registrant  of 
lindane  has  any  published  or  unpublished 
information,  studies,  reports,  analyses,  or 
reanalyses  regarding  any  adverse  effects 
in  animal  species  or  humans,  residues, 
and  claimed  or  verified  accidents  to  hu¬ 
mans,  domestic  animals,  or  wildlife, 
which  has  not  been  previously  submitted 
to  EPA,  the  material  must  be  submitted 
immediately.  At  the  time  each  registrant 
responds  to  this  notice,  each  registrant 
shall  submit  a  written  certification  to  the 
Agency  that  all  information  regarding 
any  adverse  effects  known  to  the  regis¬ 
trant  has  been  submitted.  In  addition, 
the  registrants  should  notify  EPA  of  any 
studies  currently  in  progress,  including 
the  purpose  of  the  study,  the  protocol,  the 
approximate  completion  data,  and  a 
summary  of  all  results  observed  to  date. 


eluded  a  case  which  was  diagnosed  as 
“atypical  leukemia’’  in  which  other  mem¬ 
bers  of  the  family  did  present  “ab¬ 
normal”  blood  counts  and  “mild  anemia.” 

Occupational  exposure  to  lindane  has 
been  linked  to  bone  marrow  dyscrasias 
in  2  sanitation  department  employees 
who  worked  with  pesticides  (Hoshizaki  et 
al.  and  Albaharay  et  al.,  cited  above) ,  2 
farmworkers  (Friberg  and  Martenson, 
A.M.A.  Arch.  Indust.  Hyg.  8:166,  1953; 
Am.  J.  Med.  19:274,  1977)  and  others 
who  worked  with  lindane  shortly  before 
developing  symptoms  (Jedlicka  et  al. 
cited  above) ;  yet  Milby  and  co-workers’ 
systematic  investigation  did  not  uncover 
evidence  of  any  significant  hematological 
disorders  in  79  persons  exposed  regularly 
to  lindane.  These  investigators  did  note, 
however,  that  if  lindane-associated  he¬ 
matological  disturbance  is  dependent  on 
individual  characteristics  such  as  rare 
hypersensitivity  or  genetic  predisposi¬ 
tion,  their  study  would  not  have  detected 
this  type  of  pesticide  effect  because  of 
the  small  population  studied  in  their 
sample.  Other  physicians  and  scientists 
have  also  conunented  that  lindane’s  ad¬ 
verse  effects  may  depend  on  individual 
hypersensitivity. 

rv.  Registrations  and  Products  Subject 
TO  THE  Notice 

All  registrants  and  applicants  for  reg¬ 
istration  listed  below  are  being  notified 
by  certified  mail  of  the  rebuttable  pre¬ 
sumption  existing  against  registration 
and  continued  registration  of  their  prod¬ 
ucts.” 

The  registrants  and  applicants  for  reg¬ 
istration  shall  have  45  days  from  the  date 
this  notice  is  sent  or  until  April  18,  1977, 
to  submit  evidence  in  rebuttal  of  the  pre¬ 
sumption.  However,  the  Administrator 
may,  for  good  cause  shown,  grant  an  ad¬ 
ditional  60  days  during  which  such  evi¬ 
dence  may  be  submitted.  Notice  of  such 
an  extension,  if  granted,  will  appear  in 
the  Federal  Register. 

V.  Duty  to  Submit  Inforbcation  on 
Adverse  Effects 

Registrants  are  required  by  law  to  sub¬ 
mit  to  EPA  any  additional  information 
regarding  any  adverse  effects  on  man  or 


>>  Several  of  the  products  which  are  the 
subject  of  this  RPAR  notice  are  pesticides 
registered  by  this  Agency,  and  also  drugs 
subject  to  approved  new  drug  applications 
or  approved  abbreviated  new  drug  applica¬ 
tions  granted  by  the  Food  and  Drug  Admin¬ 
istration  under  the  Food,  Drug  and  Ck>smetic 
Act.  Pursuant  to  Interagency  Agreements 
dated  December  12,  1971  and  September  6, 
1973,  primary  responsibUity  for  evaluating 
the  risks  and  benefits  of  these  products  was 
allocated  to  the  Food  and  Drug  Adminlstra- 
Uon  (See  36  FR  24234  (1971)  and  38  FR 
24233  (1973).)  This  Agency  and  the  Food 
and  Drug  Administration  are  currently  con¬ 
sidering  wheUier  action  should  be  taken  to 
eliminate  regulation  of  these  products  ^by 
both  agencies.  Ihirsuant  to  FIFRA  Section 
25(b) ,  this  Agency  may  by  regulation  exempt 
from  FIFKA  requirements  any  pesticide 
product  which  the  Admlnlstratix’  deter¬ 
mines  “to  be  adequately  regulated  by  an¬ 
other  Federal  Agency.  •  •  •” 


VI.  Public  Comments 

A  Position  Document,  dated  Janu-^ 
ary  17,  1977,  prepared  by  an  Agency 
Working  Group  on  lindane  and  contain¬ 
ing  background  information  and  copies 
of  references  to  published  studies  and 
Agency  reports  is  available  for  public 
inspection.  During  the  time  allowed  for 
submission  of  rebuttal  evidence,  com¬ 
ments  on  the  presumptions  set  forth  in 
the  notice  and  on  the  material  con¬ 
tained  in  the  Position  Document  are 
also  solicited  from  the  public.  In  par¬ 
ticular,  any  documented  episodes  of  ad¬ 
verse  effects  to  humans,  domestic  ani¬ 
mals,  or  wildlife,  and  information  as  to 
any  laboratory  studies  in  progress  or 
completed,  are  requested  to  be  submitted 
to  EPA  as  soon  as  possible.  Likewise, 
any  studies  or  comments  on  the  bene¬ 
fits  from  the  use  of  lindane  are  requested 
to  be  submitted.  All  comments  and  in¬ 
formation  should  be  sent  to  the  Federal 
Register  Section,  Technical  Services  Di- 
visiol^  (WH-569),  OflBce  of  Pesticide 
Programs,  Rm.  401,  East  Tower,  401  M 
St.  S.W.,  Washington,  D.C.  20460.  Three 
copies  of  the  comments  or  information 
should  be  submitted  if  possible  to  facili¬ 
tate  the  work  of  the  Agency  and  others 
interested  in  inspecting  them.  The  com¬ 
ments  and  information  should  bear  the 
identifying  notation  “OPP-30000/10.” 
Comments  and  information  received 
within  the  specified  time  limit  shall  be 
considered  before  it  is  determined 
whether  a  notice  shall  be  issued  in  ac¬ 
cordance  with  40  CFR  162.11(a)  (5)  (ii) . 

Comments  received  after  the  :speci- 
fied  time  period  will  be  considered  only 
to  the  extent  feasible  consistent  with 
the  time  limits  imposed  by  40  CF^ 
162.11(a) (5) (ii).  All  written  comments 
and  information  filed  pursuant  to  this 
notice  will  be  available  for  public  in¬ 
spection  in  the  office  of  the  Federal  Reg¬ 
ister  Section  from  8:30  am.  to  4:00  pm. 
during  normal  working  days.  The  ma¬ 
terial  contained  in  the  Position  Docu¬ 
ment  is  available  for  public  inspection 
in  the  Office  of  Special  Pesticide  Re- 
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